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Fatigue Testing. It has been known for nearly a century that a bar
of metal that is subjected to a load which is applied and removed a large
number of times, or which fluctuates between two limiting values, can
be fractured despite the fact that the maximum value of this load may be
considerably less than the value corresponding to the elastic limit in an
ordinary tensile test. This phenomenon has come to be denoted by
the term " fatigue."

Three conditions of loading may be distinguished and are indicated in
Fig. IIa, b, and c ; these are called respectively fluctuating, repeated, and

alternating of reversed loads. The fluctuating load may vary between
two positive limits as shown, when it may be called a pulsating load, or
between a positive and a negative limit. The repeated and alternating
loads are merely special cases of the fluctuating load.

Considering the alternating type of loading, if a large number of tests
are made on a corresponding large number of specimens in which the
range of load 2P is gradually re-
duced and if the number of reversals
necessary to produce fracture are
plotted against the range of stress, the
graph will be somewhat as in Fig. 12.
This implies that fracture will never j
occur provided that the range of -j
stress is kept within some value t, -
but, of course, from the nature of -
the test, it is not possible to say
whether this is actually so or not.

In practice the limiting range of stress that will not produce fracture in
10,000,000 reversals is generally taken as the fatigue strength of a material.
The results depend on the type of machine used to some extent, but
similar types of machine give similar results.

Numerous machines have been developed to test fatigue strengths but
only two types are of sufficient importance to be described here ; they
are the Wohler and the Haigh machines.
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